Background: We needed evidence as to which exercises are appropriate in
Introduction
Chronic lumbalgies are a heterogeneous group of disorders which main clinical features include recurrent low back pain lasting longer than 3 months.
Today's recommendations for the treatment of patients with chronic lumbalgy undergo important changes generally expressed in terms of transition from passive to active treatment. Often these patients are subjected to a multidisciplinary treatment with application of a bio-psycho-social approach, which can prevent chronicity by providing rehabilitation to patients with persistent pain after the acute phase (Khalfaoui et al. 2013 ).
The concept of "functional rehabilitation program" in the context of chronic lumbalgy was introduced in the United States 20 years ago as a specific response to frequent absenteeism and disability, which are consequences of work-related spinal injuries. (Richardson & Jull 1995; Videman et al. 1995; White 1991) .
Given the social importance of this disease, for the first time in Bulgaria, there was carried out a prospective study of the trunk muscle flexion capabilities before and after application of a kinesitherapeutic program of special exercises at home in patients with chronic lumbalgy .
Aim of the study
The aim of this study is to take into account the effect of a kinesitherapeutic program of special exercises for treatment of endurance of the flexor trunk muscles in patients with chronic lumbalgy.
Patients and Methods:
The study is representative, prospective, parallel one, with test-retest design and tracking with filling out questionnaires at the beginning and end of the observation (12 months). It was carried out with the participation of a representative sample of 110 patients with chronic lumbalgy, distributed equally into two treatment groups (experimental and control) of uniform age and gender. The allocation to the control or treatment group was based on randomization after a consultation at the counseling center in Stambolijski in cases inclusion criteria were met. They were each diagnosed and were undergoing therapy at the time, having been referred to the center by a general practitioner after consultation with a neurologist.
The study was conducted after the approval of the Local Ethics Commission at the University of Medicine, Plovdiv on April 8 th 2009. All study procedures were performed in accordance with the guidelines of good clinical practices. Prior to procedures, each patient was familiarized with the design of the study and signed an informed consent form.
The following inclusion criteria for the study were used: a signed informed consent, age 30 to 60 years; presence of X-ray of the lumbar spine and consultation with a neurologist; diagnosed chronic lumbalgy; lack of a herniated disc, tumor, trauma, inflammation of the spine and osteoporosis, etiologically related to lumbalgy; lack of focal neurological deficit -motor, sensory, urinary and bowel problems; lack of accompanying psychiatric disorders with a view to a better cooperation. 135 consecutive patients with chronic lumbalgy were initially screened, 25 of which were not included in the survey due to non-compliance with the inclusion criteria. Of 110 patients included in the final stage of the study, a total of 51 patients dropped out (22 of the experimental group due to a temporary improvement or social commitments and 29 in the control group due to lack of motivation).
Patient information was obtained by taking a history and focused review of available medical records of the therapist and neurologist. The main causes of chronic lumbalgy in our study participants were: chronic lumbar strain (in 45.45%), spondylosis (31.82%), and lumbar discopathy (22.73%). The experimental group was trained to perform special exercises 3 times a week at home, and participants in the control group followed the recommendations of a physician for medical treatment. The participants in both groups used Diclofenac gel or Voltaren gel in cases the pain became more intense. Patients' follow-up lasted for a year. At the beginning and end of the study, there were applied visual analog scale (VAS) and Shirado-Ito test.
The isometric Shirado-Ito test assesses the isometric endurance of abdominal musculature (Ito et al. 1996) . Its high test-retest reliability (Ito et al. 1996) and validity (Müller et al. 2010 ) have been proved. It consists of lifting the upper body while lying supine, the arms crossed, the legs flexed 90° in hip and knee joints and the neck flexed as much as possible. The time for holding this position is measured by a chronometer and recorded in seconds. The test is terminated when the fixed position cannot be held longer or if there is pain.
Our task was to achieve functional restoration of the spinal column with the help of the kinesitherapeutic program by restoring the aspects of muscle functions motor control and optimizing patients' functional capabilities after pain and disability reduction.
In the training course we advised the patients: 1. To do all exercises from a comfort position of the spinal column; 2. To do the mobility improving exercises with amplitude limitations and without loading; 3. To do the trunk flexion from supine position after expiration and with maintaining the neutral lumbar lordosis; 4.
To increase the dose of analytical exercises by one movement every day up to eight repetitions, with maintaining an isometric regime.
The kinesitherapeutic program applied in patients with chronic lumbalgy in the experimental group included five types of training: Monitoring and evaluation of the results of kinesitherapeutic program was carried out by an experienced physiotherapist who was blinded to the information about the patient allocation to the experimental or control group.
The collected primary information was checked, encoded, and entered into a computer database for statistical analysis. Data were processed using SPSS 13.0. At the beginning of the study there were ascertained no significant differences between the participants in the experimental and control groups in terms of mean age P > 0.05 (u = 0.41), gender P > 0.05 (χ 2 = 0.15) and present risk factors, P > 0.05 (χ 2 = 0.04). No correlation was found between the participants' gender and the presence of risk factors P > 0.05 (χ 2 = 3.51) as well as between age and the presence of risk factors P > 0.05 (χ 2 = 2.81).
There was ascertained no statistically significant difference in the experimental group between the Ito test results at the beginning and end of the study 8 P > 0.05 (u = 0.75) - Table 2 . However, these results show a certain positive effect in the reduction of complaints. At the end of study the mean endurance of patients in the experimental group is 112.91 ± 6.12 sec., and of participants in the control group -106.62 ± 5.20 sec.
No statistically significant difference was found between either group at the end of the study Р > 0.05 (u = 0.78).
The experimental group results obtained at the beginning of study are closely dependent on: pain intensity P < 0.001 (r = -0.83), presence of risk factors P < 0.001 (r = -0.42), and age P < 0.001 (r = -0.43). At the end of study the experimental group results are closely dependent on: pain intensity P < 0.001 (r = -0.65), presence of risk factors P < 0.01 (r = -0.47), age P < 0.01 (r = -0.44), and gender of study participants P < 0.05 (r = +0.40).
A comparison by gender with the mean Ito test results in the experimental
group at the beginning of study showed no significant results between men and women P > 0.05. A comparison by gender with the mean Ito test results in the experimental group at the end of study showed that men (124.05 ± 7.12 sec.) endure longer periods compared to women (95.77 ± 9.49 sec.) Р < 0.05 (u = 2.42).
The comparison by age with the Ito mean test results in the experimental
group demonstrated that patients over 50 years of age had a much lower endurance at the beginning of study P < 0.01 (r = -0.34) - Table 3 . The comparison of the presence of risk factors for chronic lumbalgy with the Ito mean test results in the experimental group showed that in the presence of risk factors patients endured less time at the beginning and end of the study P < 0.01 (Table 4) . Pain intensity influenced the Ito test results of the patients in the experimental group at the beginning and end of the study, while patients with severe pain had reduced endurance of the trunk flexors P < 0.001 (r = -0.65) - Table 5 . The multiple stepwise regression at the beginning of the observation showed that in simultaneous presence in the model of all the above factors (pain intensity, age, gender and risk factors), the most significant effect for the Ito test results was exerted by pain intensity, gender and age of the experimental group P < 0.001 (F = 64.98). These three factors explained 79% of the variation of the results. Similar results were seen with the same analysis at the end of the study P <0.001 (F = 20.47), when these three factors explained 68% of the variation of the results.
Discussion
Conflicting results from different studies on the effectiveness of kinesitherapeutic programs (incl. in comparison with physiotherapy) in patients with chronic lumbalgy indicate the need for further studies to evaluate the effect of combined exercise in these patients and to clarify the role of many factors contributing to this pathology (Calmels et al. 2004) . The aim of our study was to gauge the effect of a kinesitherapeutic program of special exercises in order to influence the endurance of trunk muscle flexion in patients with chronic lumbalgy.
In the analysis of the initial and final Ito test results in the experimental group, we found no statistically significant difference, but we did find some positive effect, evidenced by the reduction in complaints. In the control group the median endurance When examining the correlation between age and Ito test results, we found that patients over the age of 50 stay less time in trunk flexion. This is due to the fact that, with advancing age, there are structural and morphological changes that occur in all organ systems. In the literature we find no studies to support our conclusion.
In comparing the presence of risk factors to the Ito average test results in the experimental group, we show that in the presence of risk factors, patients endure less time at the beginning and end of the observation. Therefore, the presence of risk factors is very important to keep the flexion position of the spine. In his study, Kirkaldy-Willis defines the various psycho-social factors and concluded that risk factors do not act in isolation but in a complex that is crucial for the approach to long-term reduction of pain in the waist and groin (Kirkaldy-Willis 1982) .
At the beginning of the observation we found no significant difference in the results when compared by gender, but at the end of the observation we ascertained that men endured longer -an average of 124 seconds. In the literature we find evidence of a relationship between gender and flexion endurance of the body in patients with chronic lumbalgy. Ito et al. point close to the obtained results in men after administration of a kinesitherapeutic program (Ito et al. 1996) .
Limitations of the study
The limitations of our study refer to the reduced number of participants and the relatively large number of patients who did not complete the tests. Another limitation was that the participants were only from Plovdiv. However, these limitations do not downplay the results of the first such study in Bulgaria. There are forthcoming studies with a larger number of patients with chronic lumbalgy from different regions of Bulgaria.
Conclusion
The application of specific exercises in patients with chronic lumbalgy proved useful with the information obtained to effectively recover aspects of motor control. The reported positive effect of the administered kinesitherapeutic program consists of improved muscle flexion capabilities of the body. Non-implementation of such a program is associated with worsening of the functional status of patients.
Our results motivate the introduction and implementation of the described kinesitherapeutic program in the clinical practice in Bulgaria to improve the quality of life and reduce disability in people with chronic lumbalgy.
